The cause of Crohn's disease is still unknown despite years of intensive research and study. Exclusion of the faecal stream from the diseased bowel has been successfully used in the treatment of many patients. This can be achieved medically by total parenteral nutrition1-4 or elemental diets5 6 and surgically by split ileostomy7 or loop ileostomy. 8 This improvement suggests that factor(s) in the faecal stream are important in the maintenance of the inflammation and possibly in the aetiology of the disease.
This hypothesis has been investigated by the reintroduction of faecal material into the defunctioned colon of patients with Crohn's disease treated by split ileostomy.9 The effect of this challenge on the colon and the patients' response to it were assessed both systemically by clinical examination and laboratory tests and locally by colonoscopy and multiple biopsy.
An initial attempt to identify the nature of similar toxin or antigen in the faecal stream may be aetiologically important in Crohn's disease. To examine this possibility a sterile bacteria and virus free 'ultrafiltrate' fraction of the faecal stream was prepared.
Methods

PATIENTS
Twenty two patients with Crohn's disease of the colon diagnosed by the criteria of LockhartMummery and Morson" 12 were studied. They had all failed to make a good response to medical therapy and had received a split ileostomy. The operation had been performed at least six months before they were entered into the study. The disease was quiescent in all patients but two were receiving small doses of corticosteroids and two salazopyrin.
CHALLENGES
The challenges were infused using a 60 ml syringe and a Foley catheter. Seven patients with Crohn's 279 colitis had small bowel effluent (mean volume 50 ml/day) introduced per anum into the defunctioned colon daily for seven days in hospital. Most patients were able to retain this challenge for the 24 Endoscopy and biopsy A full colonoscopy was performed on each patient with Crohn's disease before and after their challenges. A sigmoidoscopy was performed on day 8 in the patients receiving the 28 day challenge with ileostomy effluent. The extent and the severity of the colonic disease was recorded at each colonoscopy.
Multiple biopsies were taken, including rectal biopsies, at each colonoscopy. At the second colonoscopy further biopsies were taken as close to the original site as possible, which in practice meant that all biopsies had to be taken at anatomical and pathological 'landmarks'. A rectal biopsy was obtained at the sigmoidoscopic examination.
The biopsies were orientated on filter paper with their mucosa uppermost. They were then fixed in formol sublimate13 and dehydrated in a graded series of ethanol solutions, cleared in chloroform and embedded in paraffin wax. Sections of 2 microns thickness were cut vertical to the mucosal surface. They were stained with haematoxylin and eosin for histological examination. In addition an indirect immunoperoxidase technique14 was used to identify the IgA, IgG, and IgM plasma cell subpopulations for morphometric analysis. The antisera used (rabbit anti-human IgA, rabbit anti-human IgG and rabbit anti-human IgM and peroxidase-conjugated swine anti-rabbit IgG) were obtained commercially (DAKO-immunoglobulin Ltd, Denmark). The method and antisera have been widely used.'5 The haematoxylin and eosin sections were assessed 'blind' by a single observer (MKB) for the severest degree of chronic inflammatory infiltrate seen in each biopsy and this was recorded on a scale of normal, mild, moderate, or severe. Biopsies taken from the same sites before and after the challenges were then compared to identify any change in the severity of inflammation.
MORPHOMETRY
Plasma cell densities per millimetre of muscularis mucosa and per mm2 of lamina propria were measured using a semiautomated counting and data storage unit (MOP-AM-03, Reichart-Jung, UK). Sufficient fields were counted so that early fluctuations of the plasma cell density on average summation graphs16 levelled out. All fields included the whole lamina propria from muscularis mucosa to epithelium because the distribution of plasma cells in the lamina propria is not random.17
The densities of individual plasma cell types and total plasma cell densities (IgA+IgG+IgM) were measured on the rectal biopsies as these were available on all patients. Furthermore, the rectum is a uniform site for comparison as there are differ-ences in plasma cell populations between areas of the colon. ' 
HISTOLOGY
No changes in the degree of chronic inflammatory infiltration in the lamina propria were seen over the course of either the effluent or ultrafiltrate challenges. IgA and IgM plasma cells were seen mostly in the more superficial levels of the lamina propria whereas the IgG cells mostly lay nearer the muscularis mucosa.
MORPHOMETRY
Morphometric analysis was impossible on the biopsies of four patients with Crohn's disease because the biopsies were not satisfactory. The lamina propria volumes did not alter significantly in response to either the ileostomy effluent or ultrafiltrate challenges (Table 3) . The total plasma cell densities per mm2 of lamina propria and per mm of muscularis mucosa gradually increased over the course of the faecal challenge but very little during the ultrafiltrate challenge ( Table  4) .
The mean proportions of the subpopulations of plasma cells in the patients altered very little except after one week of challenge with ileostomy effluent (Table 5 ). There was a significant rise in the IgG cells at the expense of IgM. At 28 days, however, the initial proportions were virtually restored. The proportions were unchanged after the ultrafiltrate challenge. There were no changes in the endoscopic or histological appearances of inflammation in response to the long or short challenges, which is surprising in view of the clinical and serological changes. Endoscopic changes are, however, very subjective and therefore it would be easy to miss them particularly if they were slight or patchy. Biopsies are small and the disease focal which means that the active microscopic inflammation could easily be missed.
Challenge with ileostomy effluent, however, caused small increases of rectal lamina propria plasma cell densities and at the same time the proportion of IgG cells slightly increased mostly at the expense of IgM cells (Table 5) . Similar differences in mucosal plasma cell densities and populations are reported between active and quiescent disease.19 23 24 In contrast there was virtually no response to the ultrafiltrate challenge in patients with Crohn's disease of the colon. During the preparation of the challenge some of the filtrate was unavoidably lost and it is possible that the volume instilled into the colon was insufficient to elicit a response. The ultrafiltrate, however, reached the whole colon as shown by the leakage of it from the mucous fistula after instillation per rectum. The failure of the ultrafiltrate to initiate any change suggests that factors greater than 0*22 microns are responsible for the maintenance of the inflammation in Crohn's disease.
